Drinking milk is generally considered to fit in a healthy diet. In this case report however, it is demonstrated that drinking an excessive amount of milk in a relatively short period of time can form a serious health risk, mainly due to the extremely elevated level of triglycerides. To our knowledge, the levels of triglycerides that were measured in this patient are one of the highest ever reported. Moreover in this case report, etiology, diagnostic challenges and therapeutic options for such increased levels of triglycerides are discussed.
Introduction
Drinking milk has been considered to fit in a healthy diet. However, in certain circumstances one's opinion may be changed as we will demonstrate in the following extraordinary case.
Case Report
A 54 year old man was admitted to our emergency room with an eight day history of polyuria, polydipsia, excessive perspiration and progressive dyspnoea. He had visited his general practitioner two days before, who had diagnosed "diabetes de novo" based on a measured blood-glucose level of approximately 16 mmol/l (288 mg/dl, reference values: 4.4 -5.5 mmol/l; 79 -99 mg/dl). Metformin 500 mg was started twice daily, but the patient's complaints persisted. Medical history revealed that to quench his thirst, the patient had drunk approximately twenty-two liters (i.e. five and a half gallons) of full fat milk per day for the past two days. According to the nutritional value of milk (Table 1) , this implies 1540 grams of protein, 1980 grams of sugar and 1496 grams of fat in just two days. The patient took no other medication. His past medical history stated a single event of syncope, however no further follow-up or drugs were initiated. The patient smoked approximately 10 cigarettes per day and drank alcohol occasionally.
On arrival in our emergency room, the patient's consciousness level was normal. His blood pressure was 165/108 mmHg, he had a regular pulse rate of 138 beats per minute, respiration rate of 40 breaths per minute, O 2 -saturation 96% with three liters of oxygen per minute and temperature 37.5˚C (ear). Physical examination showed an adipose, sweating and dyspnoeic Caucasian male. Auscultation of the lungs was normal, besides slight basal crackles bilaterally. There were normal heart sounds and no murmurs. The abdomen was swollen and distended, but peristalsis was normal and neither resistance nor intra-abdominal pain could be appreciated. Blood samples were drawn for initial laboratory examination. We noticed that the blood seemed to be milky or lactescent and unfortunately, the chemistry analyzer in the laboratory could not examine this particular blood sample (Figures  1 and 2 ). An arterial blood gas measurement, which is performed with a different type of analyzer, showed a glucose level of 75 mmol/l (1350 mg/dl), sodium 129 mmol/l (297 mg/dl), potassium 6.1 (24 mg/dl) mmol/l, with pH 7.37, pCO 2 38 mmHg, Base Excess -3,bicarbonate 22 mmol/l (134 mg/dl), pO 2 107 mmHg and O 2 -saturation of 100% with three liters of oxygen per minute. Chest X-ray showed neither signs of heart failure nor infiltrates.
Due to the extremely high glucose level, the patient was admitted to an intensive care unit to be closely monitored whilst administering normal saline solution intensively, along with the perfusion of short-acting insulin.
After several hours further laboratory results were retrieved ( Table 2) . Most remarkable was the extremely high level of the serum triglycerides: 191 mmol/l (16713 mg/dl, normal values: 0 -2.0 mmol/l; 0 -175 mg/dl, Table 3). It was estimated that such an increased level of triglycerides implied a substantial risk for developing acute pancreatitis. Therefore, plasma exchange was instituted. Heparin was used as anti-coagulant. After two sessions in two subsequent days, the serum triglyceride level was reduced to an acceptable level ( Table 3 ). The plasma retrieved from the patient had a milky appearance (Figure 3) . Further analysis was performed by determining apolipoprotein (Apo) A and Apo B levels: both were not increased ( Table 3) .
In addition to plasma exchange, the patient was treated with insulin (four-daily regimen), atorvastatin, metformin and lifestyle interventions. During admittance, no complications occurred. On follow-up six weeks after discharge the patient was still in good health, with a slightly elevated triglyceride level of 2.8 mmol/l (245 mg/dl, see Table 3 ). 
Discussion
Drinking milk is generally considered to be healthy. In this case report however, it is demonstrated that drinking a lot of milk can have serious implications. To our knowledge, such an increased level of triglycerides is one of the highest ever reported. To further analyze the patient's lipid disturbances, Apo A and Apo B levels were determined. Both were not increased. This implies that almost all triglycerides were stored in chylomicrons. In contrast, diabetic dyslipidemia is characterized by an increase in very low density lipoprotein (VLDL) particles and thus by an increase in Apo B levels. Lipoprotein lipase (LPL) activity is regulated by insulin and insulin resistance, as occurs in type 2 diabetes, results in less activity of LPL. Consequently triglyceride clearance is decreased [1] . Although it can never be excluded that this mechanism contributed to the patient's hypertriglyceridemia, the main cause of increase in triglyceride levels was the ingestion of the exceptionally high dose of full fat milk. Familial hyperchylomicronemia seems unlikely because of the nearly normal value of triglycerides six weeks later. The patient presented with dyspnoea and abdominal complaints. Patients with extremely high triglyceride levels (>11.3 mmol/l; 1000 mg/dl) may develop the socalled chylomicronemia syndrome, characterized by memory loss, abdominal pain and/or pancreatitis, dyspnoea, eruptive xanthoma, flushing due to alcohol consumption and lipemia retinalis [2] . Some of the symptoms of this syndrome resemble the symptoms of the hyperviscosity syndrome [3] . Perhaps, hyperviscosity is the mechanism by which the symptoms were provoked. However it is only speculation, because the real mechanism is unknown. Our patient had high triglycerides in the chylomicron fraction and neither acidosis nor pulmonary congestion was apparent as an explanation for his dyspnoea. Furthermore, the patient rapidly recovered after removal of the excessive triglycerides. Thus, it was concluded that the chylomicronemia syndrome might explain the dyspnoea and abdominal complaints in the patient.
The initial electrolyte measurements were obtained by blood gas analysis (ABL 725 from Radiometer). This instrument provides direct potentiometric measurement, which is free from interference by triglycerides. In contrast, the routine chemistry analyzer (Dimension RxL, Dade Behring) relies on colorimetric and turbidimetric measurement and therefore can not produce correct results with these levels of gross lipidemia. The indirect electrode measurement in this analyzer showed an initial sodium concentration of 104 mmol/l (not reported). This pseudohyponatremia results from the high triglyceride level, in this case producing a 19% lower sodium concentration, which is in line with the 17% triglyceride level (16.7 g/dl).
The removal of high levels of triglycerides from a blood sample can be achieved in several ways: firstly, by ultracentrifugation (15 minutes at 90000 rpm); secondly, by repeated high speed centrifugation (15 minutes at 13000 rpm); or thirdly, by treatment with a commercial lipid-clearing polymer (Lipoclear). None of these techniques were available in our laboratory. Ultracentrifugation seems to be superior to high speed centrifugation for triglycerides exceeding 50 mmol/l (4375 mg/dl) [4] . Lipoclear has been reported to be less efficient when triglycerides exceed 28 mmol/l (2450 mg/dl) [5] .
Hypertriglyceridemia accounts for 1.3% -3.8% of causes for acute pancreatitis, following alcohol and gallstone induced disease [6] . There are a number of theories on the pathogenesis of developing acute pancreatitis due to elevated triglyceride levels, however the exact mechanism remains unknown [7] . The risk of developing acute pancreatitis depends on the level of triglycerides in the serum and is considered to be triggered when triglyceride levels exceed 11.4 mmol/l (1000 mg/dl). Patients with a triglyceride level above 40.7 mmol/l (3600 mg/dl) have a fourfold higher risk compared to patients with a triglyceride level between 10.7 and 20.3 mmol/l (950 -1800 mg/dl) [8] . The average level of triglycerides in a series of patients with acute pancreatitis due to hypertriglyceridemia was just above 50 mmol/l (4500 mg/dl) [6, 8] . Our patient presented with a triglyceride level of 191 mmol/l (16713 mg/dl) and therefore he must be classified in the highest risk category.
Treatment of this type of hyperlipidemia consists of decreasing the ingestion of fat and the correction of the diabetes and lipid levels. However, it was estimated that by this therapy alone the time to reach safe levels of triglycerides might be too long and that the risk of developing acute pancreatitis was severe. Therefore, other therapies were considered.
Insulin activates lipoprotein lipase, the responsible enzyme for degradation of chylomicron triglycerides. It can be used even in the absence of diabetes. Heparin stimulates the release of lipoprotein lipase from the endothelium into the circulation and is also used for the treatment of hyperlipidemia [7] . Insulin was already used in our patient to control his diabetes. The use of insulin might have accounted for the initial lowering of the triglycerides besides dilution by sodium-chloride infusion. Heparin was initially not used.
Triglycerides are wrapped in lipoproteins and form large particles in the blood. The pores of a hemodialysis filter are too small to extract these particles. However, filters used for plasma exchange consist of larger pores: large enough to extract large proteins like γ-globulins. Experience with plasma exchange is limited in hyperlipidemic pancreatitis patients, but recent studies have shown that plasma exchange dramatically reduces triglyceride levels and, consequently reduces the risk of (acute) pancreatitis [9] [10] [11] . In this case, it was demonstrated that by two sessions of plasma exchange, triglycerides were reduced remarkably and acute pancreatitis was successfully prevented. The use of heparin as the anticoagulant during plasma exchange might have stimulated lipoprotein lipase release from the endothelium and could have contributed to the results.
In conclusion, severe hypertriglyceridemia and the chylomicronemia-syndrome can be provoked by the consumption of large amounts of full fat milk. The lipidemia interferes with common laboratory determinations. Immediate laboratory results can be obtained by use of the blood-gas analysis potentiometric assay. Severe hyperlipidemia is a serious risk factor for the development of acute pancreatitis. Plasma exchange can extract triglycerides and can be helpful in preventing acute pancreatitis.
